Mr. Steven Scharf, P.E.

New York State Department of Environmental Conservation
Remedial Action, Bureau A

Division of Environmental Remediation

625 Broadway
Albany, NY 12233-7015

Subject:
Results of Third Quarter 2016 System Operation and Monitoring,

Operable Unit 3 (Former Grumman Settling Ponds), Bethpage, New York,
NYSDEC Site #1-30-003A.

Dear Steve:

Enclosed is one CD copy of the results of Operable Unit 3 Bethpage Park Soil
Gas Containment System (OU3 BPSGCS) operation and monitoring, performed
in accordance with the NYSDEC-approved OU3 Soil Gas IRM OM&M Manual
(Arcadis 2016) and the NYSDEC-approved Sampling and Analysis Plan (SAP;
Arcadis 2018). As we have transitioned to electronic submittals (via PDF) as part
of ongoing sustainability and cost savings efforts, hard copies of the report can
be provided on request.

If you have any questions, please do not hesitate to contact us.

Sincerely,

Arcadis of New York, Inc.

David E. Stern
Senior Hydrogeologist
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Table 1
General Bystem Operating FParameters
Morthrop Grumman Operable Unit 3
Bathpags Park Soll Gas Contaiment Bystam

Former Srumiman Seiding Ponds, Bethpage, Mew York,

3 & Doasoilangy
r pratarat and
| built mesets

12/16/15 105 -26 -1.3 8.0 -13 -0.54 8.0 -7.5 -0.27 4.0 -16 -0.23 108 -21 -1.9 14 -12 -2.5 69 -17 -1.6 26 -4.5 -0.63
03/08/16 95 -27 -1.6 5.0 -10 -0.55 8.0 -6.0 -0.24 24 -21 -0.58 83 -20 -1.8 13 -12 -2.7 65 -17 -1.5 7.5 -6.0 -1.4
06/01/16 81 -13 -1.7 7.0 -12 -0.50 9.0 -5.8 -0.29 16 -8.0 -0.48 109 -18 -1.7 14 -1 -2.2 79 -15 -1.5 6.6 -5.2 -1.2
09/07/16 79 -12 -1.6 8.0 -24 -0.56 9.0 -6.0 -0.30 11 -6.0 -0.39 92 -15 -1.7 13 -26 -3.7 84 -15 -1.7 6.1 -5.2 -1.3

Notes and abbreviations on last page.

GAPROJECTWorthrop Grumman\Superfund\2018\0U3WNY001496.1214 BPSGCS\Reports\Q3 2016\Tables\Table_1
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Table 1
General Bystem Operating FParameters
Morthrop Grumman Operable Unit 3
Bathpags Park Soll Gas Contaiment Bystam

Former Srumiman Seiding Ponds, Bethpage, Mew York,

3 & Doasoilangy
r pratarat and
| built mesets

12/16/15 111 -25 -2.4 24 -2.5 -0.79 75 -16 -1.5 5.0 -7.5 -0.64 57 -20 -1.8 37 -15 -1.5 22 -21 -1.4 34 -23 -2.2
03/08/16 82 -24 -2.4 6.3 -3.9 -2.1 63 -15 -1.5 9.0 -7.0 -0.76 59 -18 -1.8 40 -15 -1.6 22 -21 -1.5 35 -24 -2.3
06/01/16 79 -24 -1.7 6.3 -6.0 -1.7 76 -14 -1.4 5.0 -6.3 -0.58 72 -19 -2.0 38 -14 -1.4 29 -23 -1.6 36 -22 -2.1
09/07/16 83 -24 -1.8 6.2 -2.5 -1.7 71 -14 -1.4 6.0 -6.5 -0.65 60 -17 -1.7 35 -14 -1.5 21 -19 -1.3 32 -19 -2.0

Notes and abbreviations on last page.

GAPROJECTWorthrop Grumman\Superfund\2018\0U3WNY001496.1214 BPSGCS\Reports\Q3 2016\Tables\Table_1
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Table 4

General Bystem Operating FParameters

Morthrop Grumman Operable Unit 3
Bathpags Park Soll Gas Contaiment Bystam
Former Srumiman Seiding Ponds, Bethpage, Mew York,

3 & Doasoilangy
r pratarat and
| built mesets

25 87

12/16/15 35 -16 -1.8 26 -23 -2.3 - -38 0.0 - - - -41 1.5 60 763 0.0 105
03/08/16 48 -19 -2.6 31 -24 -2.2 - -40 - 0.0 - - - -43 2.0 60 - - - 719 0.1 105 2.5 98
06/01/16 33 -14 -2.0 33 -23 -2.3 - - -32 110 - - - - - - -38 1.5 60 727 0.0 110 2.5 101
09/07/16 46 -6.0 -2.6 28 -24 -2.2 - -30 - 0.0 - - - -38 2.5 60 - - - 709 0.0 122 0.5 110
Notes and abbreviations on last page.
3/4
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Tabda 1

General System Operaling Paramelsrs

Morthrop Grumman Operable Uni §

Bethpage Park Boll Gas Contaiment Bystem

Former Grumman Seifling Ponds, Bethpags, Mew York,

or
bt as

Notes and Abbreviations:

°F degrees Fahrenheit

DwW depressurization well

gal gallons

Hz Hertz

iwe inches of water column

- not applicable

PID photoionization detector

ppmv parts per million by volume
scfm standard cubic feet per minute

—

Total gallons of water accumulated at storage tank ST-510 per quarter.
2. Total effluent air velocity in feet per minute was measured using a hand-held anemometer at the stack effluent location. The total effluent flow rate in scfm was calculated by multiplying the measured air velocity by the pipe area, the ratio

of the standard air temperature to the measured air temperature, and the ratio of the measured air pressure to the standard air pressure.

4/4
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Tabde 2

or natural and
i it assets

Induced Yaouum Beadings 2t Complisnoe Monitoring Poinis
Morthrop Grumman Operable Uni §
Bethpage Park Boll Gas Contaiment Bystem

Former Grumman Seitiing Ponds, Bethpage, New York, 9

1
03/08/16
06/01/16
09/07/16

-0.16 -0.13 -0.18 -0.17 -0.16 -0.17 -0.17 -0.18 -0.19 -0.20 -0.16 -0.17 -0.098 -0.096 -0.13 -0.25 -0.095 -0.11

-0.13
Notes and Abbreviations:
DwW depressurization well
VMWC vapor monitoring well cluster
iwc inches of water column
1 All induced vacuum measurements units in iwc. Values shown have been rounded to two significant figures.

Compliance goal is -0.1 iwc of vacuum at all compliance monitoring points, based on a twelve-month rolling average.

3 Time weighted rolling average calculated by summing the products of the instantaneous induced vacuum readings and the number of days between readings for a 12-month
monitoring period, and dividing by the total time period between the first and last quarterly induced vacuum readings.

4 Gross average compliance points calculated by summing the induced vacuum values for the noted monitoring event and dividing by the number of readings.

GAPROJECTWorthrop Grumman\Superfund\i2018\0OU3WNY001496.1214 BPSGCS\Reports\Q3 2016\Tables\Table_2
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Tabis 3 ?&&igs‘s & %%ﬁgg;é?;ﬁmy
. - ;- § g o or natural an
Totsl Efluent YVapor Bample Analvtical Besulty built sssets

Morthrop Gromman Gosrable Unlt 3
Bathrape Park Soll Gas Containment Systam

Former Grumman Seltling Ponds, Bethpage, New York ™

O Wv B
1,1,1-Trichlorcethane 71-55-6
1,1-Dichloroethane 75-34-3
1,1-Dichloroethene 75-35-4
1,2-Dichloroethane 107-06-2
Benzene 71-43-2
cis-1,2-Dichloroethene 156-59-2
Tetrachloroethene 127-18-4
Toluene 108-88-3
trans-1,2-Dichloroethene 156-60-5
Trichloroethylene 79-01-6
Vinyl chloride 75-01-4
95-47-6
1330-20-7

1,1,2,2-Tetrachloroethane 79-34-5 <14 U <0.69 U <0.69 U <0.69U
1,1,2-Trichloroethane 79-00-5 <1.1U <0.55 U <0.55 U <0.55U
1,2-Dichloropropane 78-87-5 <0.92 U <0.92 U <0.92 U <0.92U
1,3-Butadiene 106-99-0 <0.44 U <0.44 U <0.44 U <0.44 U
2-Butanone 78-93-3 <0.59 U 0.97 0.65 1.7
2-Hexanone 591-78-6 <0.82 U <0.82 U <0.82 U <0.82U
4-Methyl-2-Pentanone 108-10-1 <0.82 U <0.82 U <0.82 U <0.82U
1-Chloro-1,1-difluoroethane (Freon 142b) 75-68-3 88 140 124 269
Acetone 67-64-1 <048 U 8.6 4.0 8.8
Bromodichloromethane 75-27-4 <1.3U <0.67 U <0.67 U <0.67U
Bromoform 75-25-2 <21 U 9.3 <041 U <0.41U
Bromomethane 74-83-9 <0.78 U <0.78 U <0.78 U <0.78 U
Carbon Disulfide 75-15-0 <0.62 U 1.6 <0.62 U <0.62U
Carbon Tetrachloride 56-23-5 <1.3U 0.62 0.63 1.3
Chlorobenzene 108-90-7 <0.92 U <0.92 U <0.92 U <092 U
Chlorodibromomethane 124-48-1 <1.7 U 2.6 <0.85 U <0.85U
Notes and abbreviations on last page.

GAAPROJECT\Northrop GrummaniSuperfundi201810OU3\NY001496.1214 BPSGCS\Reports\Q3 2016\Tables\Table_3_4_Air Results - Table 3 1 /3
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Tabis 3

Totsl Efluent YVapor Bample Analvtical Besulty

Morthrop Gromman Gosrable Unlt 3

Bathrape Park Soll Gas Containment Systam

Former Grumman Seltling Ponds, Bethpage, New York ™

Besion & Donsudbancy
for natural and
built assets

EHEOE e W; & 5

Chloroethane 75-00-3 <0.53 U <0.53 U <0.53 U <053 U
Chlorodiflucromethane (Freon 22) 75-45-6 <0.70 U <0.70 U 1.3 <0.70U
Chloroform 67-66-3 15 11 7.3 17
Chloromethane 74-87-3 <0.41 U <041 U <0.41 U <041U
cis-1,3-Dichloropropene 10061-01-5 <0.91U <0.91U <0.91U <0.91U
Dichlorodiflucromethane (Freon 12) 75-71-8 2.2 3.3 2.2 3.1
Ethylbenzene 100-41-4 <0.87 U <0.87 U 0.39J <0.87U
Trichlorotrifluoroethane (Freon 113) 76-13-1 <1.5U <0.77 U <0.77 U <0.77 U
Methyl Tert-Butyl Ether 1634-04-4 <0.72 U <0.72 U <0.72 U <0.72 U
Methylene Chloride 75-09-2 1.3 1.1 3.1 1.2
Styrene 100-42-5 <0.85 U <0.85 U <0.85 U <0.85U
Trans-1,3-Dichloropropene 10061-02-6 <0.91U <0.91U <0.91U <091U
Trichlorofluoromethane (Freon 11) 75-69-4 1.2 1.7 2.0 1.9

Notes and abbreviations on last page.

GAAPROJECT\Northrop GrummaniSuperfundi201810OU3\NY001496.1214 BPSGCS\Reports\Q3 2016\Tables\Table_3_4_Air Results - Table 3
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Tabde 3

Total Effluent Vapor Sample Analviics! Besults
Morthrop Srumman Doerable Unit 3

Pethpage Park Boll Gas Conialnment Svsiem

Former Grummman Settling Ponds, Bethoage, Mew York

Notes and Abbreviations:

Bold Bold data indicates that the analyte was detected at or above its reporting limit.
ELAP Environmental Laboratory Approval Program.

CAS No. Chemical Abstracts Service list number.

NYSDOH New York State Department of Health.

TVOC total volatile organic compounds

D Based on diluted sample analysis

J Estimated.

- Not analyzed.

U Compound was analyzed for but not detected

USEPA  U.S. Environmental Protection Agency.

VOC volatile organic compound

ug/m3 micrograms per cubic meter

< Compound not detected above its laboratory quantification limit.

P
-

ARCADIS

Vapor samples collected by Arcadis on the dates shown and submitted to a NYSDOH ELAP certified laboratory for VOC analyses per Modified USEPA Method TO-15.

2. TVOC determined by summing individual detections and rounding to the nearest whole number.

GAAPROJECT\Northrop Grumman\Superfund\2016\0U3\NY001496.1214 BPSGCS\Reports\Q3 2016\Tables\Table_3_4_Air Results - Table 3 FN
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o £ ARCADIS i
Total Effiuent Vapor Sampls Analytical Hesuits, - [ builtassats

Tentatively ldentified Compounds
Morthron Srumman Oparable Unit 3
Bethpage Park Boll Gas Conialnment System

Bethpage, Mew York "4

1,2-Dibromoethane

1-Bromo-2-chloroethane

2,3-Dimethylpentane
2-Methyl butane
2-Methylpentane

Benzenemethanol,a,a-dimethyl - - - 1.6 JN
3-Methylhexane 1.4 JN - -- -
3-Methylpentane 2.2 JN -- - -
Acetophenone -- - -- 25 JN
alkane 2.5 JN - 31J 1.3J
alkane - — 21J -
Bromobenzene -- 2.8 JN -- -
Ethyl Acetate -- - 4.9 JN --
Methyl styrene (alpha) -- 1.8 JN -- --
Methylcyclopentane 3.8 JN -- - -
Pentane 1.5 JN - - -

Vinyl bromide

Notes and Abbreviations:
- Not analyzed.

B Indicates analyte found in associated method blank
ELAP Environmental Laboratory Approval Program.
J Indicates an estimated value.
JN Compound tentatively identified, concentration is estimated.
NYSDOH New York State Department of Health.
ppbv parts per billion by volume
USEPA U.S. Environmental Protection Agency.
VOC volatile organic compound
1. Vapor samples collected by Arcadis on the dates shown and submitted to a NYSDOH ELAP certified laboratory for VOC analyses
per Modified USEPA Method TO-15.
2. Tentatively identified compounds are identified based on review of mass spectrometry results via a comprehensive library search of all organic compounds.
3. All results are estimated.
GNAPROJECT\Northrop Grumman\Superfundi2018\OUS\WNY001496.1214 BPSGCS\Reports\Q3 2016\Tables\Table_3_4_Air Results - Table 4 1/1
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£ ARCADIS

1,1,1 - Trichloroethane 00071-55-6 13 2 6E-01 3.0E-05 3.8E-06 1.8E-03 7.6E-05 9000 5000 Yes
1.1 - Dichloroethane 00075-34-3 11 2 2E-01 26E-05 3.2E-06 1.5E-03 6.4E-05 - 0.63 Yes
1,1 - Dichloroethene 00075-35-4 0.83 1.7E02 1.8E-06 2.4E-07 1.1E-04 4.9E-06 -- 200 Yes
Tetrachloroethene 00127-18-4 25 5.1E-01 5.8E-05 7.3E-06 3.4E-03 1.5E-04 300 4 Yes
Trichloroethene 00079-01-6 559 1.1E+01 1.3E-03 1.6E-04 7.6E-02 3.3E-03 20 0.20 Yes
Vinyl Chloride G0075-01-4 0.66 1.3E-02 1.5E-06 1.9E-07 8.9E-05 3.9E-06 180000 0.11 Yes
cis 1,2-Dichloroethene 00156-59-2 395 8.0E+00 9.2E-04 1.2E-04 5.4E-02 2.3E-03 - 63 Yes
trans 1,2-Dichloroethene 00156-60-5 44 9.0E-02 1.0E-05 1.3E-06 6.0E-04 2.6E-05 - 63 Yes
Benzene 00071-43-2 13 2 6E-01 3.0E-05 3.8E-06 1.8E-03 7.6E-05 1300 0.13 Yes
Toluene 00108-88-3 053 1.1E-02 1.2E-06 1.6E-07 7.2E-05 3.1E-06 37000 5000 Yes
2-Butanone 00078-93-3 17 3.5E-02 3.9E-06 5.0E-07 2.3E-04 1.0E-05 13000 5000 Yes
Acetone 00067-64-1 8.8 1.8E-01 2.0E-05 2.6E-06 1.2E-03 5.2E-05 180000 30000 Yes
Carbon Tetrachloride 00056-23-5 1.3 2 6E-07 3.0E-06 3.8E-07 1.8E-04 7.6E-06 1900 0.17 Yes
Chioroform 00067-66-3 17 3.5E-01 3.9E-05 5.0E-06 2.3E-03 1.0E-04 150 14.7 Yes
Dichlorodifluoromethane (Freon 12) 00075-71-8 31 6.3E-02 7.2E06 9.1E-07 42E-04 1.8E-05 - 12000 Yes
Dichloromethane 00075-09-2 12 2 4E-07 2.8E-06 3.5E-07 1.6E-04 7.0E-06 14000 60 Yes
Trichlorofluoromethane (Freon 11) 00075-69-4 1.9 3.9E-02 4 4E-06 5.6E-07 2.6E-04 1.1E-05 9000 5000 Yes
1-Chloro-1,1-diflucroethane (Freon 142b) 00075-68-3 269 6.3E-04 7.9E-05 36E-02 1.6E-03 . 50000 Yes

Notes

(1) Emission rate calculated based on VSP-601 effluent concentration and an exit air flow rate of 614.78 cfm
1,1,1-Trichioroethane (Ib/hr) = (2.4 ugim®) x (614.78 #%min) x (1 m%35 ft*) x (60 min/hr) x (0.000001 g/1 ug) x (0.0022 Ib/g)
Ib/yr = Ib/hr x 8,760 hrsiyr
g/s = Ib/br x 1 hr/ 3,600 sec x 453.59 g/lb

(2) Ambient impact based on AERMOD modeling using normalized rate of 1 g/s is scaled to the actual emission rate of the pollutant. Modeling was performed using the representative
meteorological data from the nearest station (Farmingdale) for the years 2011 through 2015. The maximum impact from all the vears was used for the calculations.

Scaled hourly impact (ug/m®) = AERMOD predicted hourly ambient impact at 1 g/s ([ug/r*V[g/s]) x Actual emission rate (g/s)

Scaled annual impact (ug/m®) = AERMOD predicted annual ambient impact at 1 g/s ((ugin?}[g/s]) x Actual emission rate (q/s)

462.83 20.02

(3) Short-term and annual guideline concentrations specified in the NYSDEC DAR-1 AGC/SGC tables revised August 10, 2016.
(4) Only contaminants with detected concentrations are included in the table.
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Tirme {months)
Hg/m3 = micrograms per cubic meter
TVOCs = total VOCs detected
VOCs = volatile organic compounds
Total Project VOCs = Sum of 1,1,1-trichloroethane; 1,1-dichloroethane; 1,2-dichloroethane; 1,1-
dichioroethene; tetrachloroethene; trichloroethene; vinyl chioride; cis-1,2-dichloroethene; trans-1,2-
dichloroethene; benzene; toluene; and total xylenes.
Total Non-Project VOCs = Sum of VOCs that are not Project VOCs.

1. Samples were collected at Vapor Sample Port-601 (VSP-601); refer to Figure 3 of this OM&M report for the
location of VSP-601.

2. Results prior to March 3, 2008 are not shown to improve figure clarity. The TVOC concentrations and
sample dates are as follows: February 18, 2008 - 20,622 ug/m?3, February 19, 2008 - 14,519 pg/m3, and
February 25, 2008 - 8,196 ug/md.

3. The sample results from December 3, 2010 were not consistent with historical data and is not included in
this figure. The TVOC concentration for December 3, 2010 was 13 ug/m?®.
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BETHPAGE PARK SOIL GAS
CONTAINMENT SYSTEM, OPERABLE UNIT 3
(FORMER GRUMMAN SETTLING PONDS)
BETHPAGE, NEW YORK

SOIL GAS VOC CONCENTRATIONS
THROUGH OCTOBER 2016
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Notes:

TVOCs = total VOCs detected

VOCs = volatile organic compounds

Total Project VOCs = Sum of 1,1,1-trichloroethane; 1,1-dichloroethane; 1,2-dichloroethane; 1,1-
dichloroethene; tetrachloroethene; trichloroethene; vinyl chioride; cis-1,2-dichloroethene; trans-1,2-
dichloroethene; benzene; toluene; and total xylenes.

Total Non-Project VOCs = Sum of VOCs that are not Project VOCs.

1. The sample results from December 3, 2010 were not consistent with historical data and thus, the recovery
rate is not included in this table.
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(FORMER GRUMMAN SETTLING PONDS)
BETHPAGE, NEW YORK

CUMULATIVE TOTAL, PROJECT, AND
NON-PROJECT VOC MASS REMOVED
THROUGH OCTOBER 2016
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Notes:

TVOCs = total VOCs detected.
VOCs = volatile organic compounds
Total Project VOCs = Sum of 1,1,1-trichloroethane; 1,1-dichloroethane; 1,2-dichlorcethane; 1,1-

BETHPAGE PARK SOIL GAS
CONTAINMENT SYSTEM, OPERABLE UNIT 3
(FORMER GRUMMAN SETTLING PONDS)
BETHPAGE, NEW YORK

dichloroethene; tetrachloroethene; trichloroethene; vinyl chioride; cis-1,2-dichloroethene; trans-1,2-
dichloroethene; benzene; toluene; and total xylenes.
Total Non-Project VOCs = Sum of VOCs that are not Project VOCs.

1. Results prior to March 3, 2008 are not shown to improve figure clarity. The TVOC concentrations and
sample dates are as follows: February 19, 2008 - 2.2 Ibs/day and February 25, 2008 1.3 Ibs/day.

VOC MASS RECOVERY RATES
THROUGH OCTOBER 2016

2. The sample results from December 3, 2010 were not consistent with historical data and thus the recovery
rate is not included in this figure. The TVOC concentration for December 3, 2010 was 13 pg/L.
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